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Widespread protein aggregation is an inherent part of ageing (David *et al*, [2010](#embj201593311-bib-0006){ref-type="ref"}), yet only a few proteins are regarded as signature proteins in neurodegenerative diseases where they are believed not only to aggregate but also to have a critical role in neuronal demise. One such example is tau, a scaffolding protein that in mature neurons is mainly concentrated in the axons, where it binds to microtubules. Under neurodegenerative conditions such as Alzheimer\'s disease (AD), tau accumulates in a hyperphosphorylated, fibrillar form as neurofibrillary tangles (NFTs) that can be visualized with specific antibodies or by silver impregnation techniques. Insight into the underlying pathomechanisms has been facilitated by the identification of pathogenic mutations in the tau‐encoding *MAPT* gene in familial forms of frontotemporal dementia (FTD). This in turn has led to the generation of transgenic mouse models that reproduce key features of the tau pathology of AD such as hyperphosphorylation, NFT formation and neuronal loss. In the current study, Wegmann *et al* ([2015](#embj201593311-bib-0010){ref-type="ref"}) made use of such models that express FTD mutant tau (P301L tau).

In *post‐mortem* AD tissue, NFTs have been shown to appear in a stereotypic pattern that is initiated in the entorhinal cortex and sequentially appears in additional brain areas suggestive of spreading along neuronal connections. An increasing body of evidence has shown that aggregated tau can form a misfolded tau "seed" which can behave like a prion. In this prion‐like state, tau can recruit monomeric endogenous tau and induce its aggregation. Furthermore, tau seeds can be released into the extracellular space, gain entry into neighbouring or synaptically connected cells and trigger further misfolding and aggregation of physiological tau (Clavaguera *et al*, [2009](#embj201593311-bib-0005){ref-type="ref"}; Frost *et al*, [2009](#embj201593311-bib-0007){ref-type="ref"}; Guo & Lee, [2011](#embj201593311-bib-0008){ref-type="ref"}; Asai *et al*, [2015](#embj201593311-bib-0002){ref-type="ref"}). However, whether all these propagation characteristics are sufficient for tau to be considered a genuine prion remains a matter of debate.

Wegmann *et al* ([2015](#embj201593311-bib-0010){ref-type="ref"}) tested known characteristics of "true" prions in the context of tau spreading in mice. For instance, it is established that accepted prions such as PrP^Sc^ induce the misfolding of endogenous PrP^C^, which becomes corrupted and converted into PrP^Sc^, with subsequent accumulation of PrP^Sc^ causing neurodegeneration. Interestingly, simply eliminating naïve PrP^C^ from mice renders neuronal tissue resistant to both the propagation and infectivity of PrP^Sc^ (Brandner *et al*, [1996](#embj201593311-bib-0003){ref-type="ref"}). In other words, the corruptor PrP^Sc^ requires physiological (naïve) PrP^C^ to spread along neural connections. Wegmann *et al* ([2015](#embj201593311-bib-0010){ref-type="ref"}) equated P301L mutant tau to the corruptor and endogenous mouse tau to the naïve form of tau, a protein that has been shown to co‐aggregate with human tau in tau transgenic mouse models (de Calignon *et al*, [2012](#embj201593311-bib-0004){ref-type="ref"}; Van der Jeugd *et al*, [2012](#embj201593311-bib-0009){ref-type="ref"}), although older studies indicated that endogenous murine tau prevents a tau pathology in mice overexpressing a human tau‐containing artificial chromosome (Andorfer *et al*, [2003](#embj201593311-bib-0001){ref-type="ref"}). In analogy to what is happening in "the prion world," one would have expected that the ablation of mouse tau would abolish the propagation of mutant P301L tau, if this protein were to behave like the true prion PrP^Sc^. Surprisingly, human P301L tau was propagated on a mouse tau‐null background; however, there was reduced neurotoxicity, suggesting a role for mouse tau in the neurotoxic events seen in tau transgenic models (Fig [1](#embj201593311-fig-0001){ref-type="fig"}). As stated by Wegmann *et al* ([2015](#embj201593311-bib-0010){ref-type="ref"}), these results indicate that tau cannot strictly be classified as a prion protein under current definitions.
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However, if P301L tau is not a prion, what is it?---On the one hand, P301L tau propagation in the absence of naïve mouse tau excludes it from the club of "true" prions. However, the data also indicate that P301L tau might behave even worse than true prions, the propagation of which can be prevented just by eliminating the endo‐genous protein in its naïve form. Human P301L tau demonstrated unique characteristics and independence in propagating along neuronal networks. It appears that the only way to eliminate the toxic effects of aggregated tau is by eliminating or reducing this toxic form of tau. It is possible that P301L tau does not require naïve mouse tau to propagate in mouse brains because it co‐exists in two different states: a soluble state that could even functionally replace mouse tau, and an aggregated state that corrupts and absorbs naïve forms of tau, eventually leading to the formation of NFTs. The balance between these two conformations of tau could determine the progression of tau pathology, with pro‐aggregation factors accelerating the process and anti‐aggregation factors reducing the advance of the pathology. Taking into account these considerations, the reduced neurotoxicity and the delayed tau pathology observed in the absence of mouse tau could be caused by a reduction in the availability of soluble, naïve P301L tau, kidnapped in assuming functions proper of mouse tau, such as binding and stabilizing microtubules. Another possibility, as stated by Wegmann *et al* ([2015](#embj201593311-bib-0010){ref-type="ref"}), is that co‐aggregation of mouse tau with human P301L tau may create more toxic "strains" of tau aggregates, with stronger effects on tau pathology (Fig [1](#embj201593311-fig-0001){ref-type="fig"}). In any case, the results provide a clear message that pure distinctive human tau effects are best analysed on a mouse tau‐null background. What is unexplored and may be worth further investigation is the role of the different isoforms of tau, whereas transgenic mice generally overexpress just one tau isoform, endogenous tau exists as three isoforms in normal adult mice, with different functions and differences in their subcellular localization.

Apart from potential artefacts generated by the expression of endogenous mouse tau, it is also necessary to consider the possibility of potential artefacts due to overexpression of human tau in mice. Wegmann *et al* ([2015](#embj201593311-bib-0010){ref-type="ref"}) dealt with this by working with two different mouse models: one with threefold overexpression of P301L mutant tau specifically in the entorhinal cortex (ECrTgTau) and the other with 10‐fold overexpression under the control of a "pan‐neuronal" promoter (rTg4510). The consistency of the data in both models leads to increased confidence in the conclusions that are drawn. It appears that the different levels of overexpression only affected the speed of development of tau pathology, being faster at higher levels of human tau expression. Nevertheless, future P301L tau knock‐in experiments might provide a definitive answer.

In conclusion, Wegmann, Hyman and colleagues provide conclusive evidence that human mutant tau may not be a genuine prion. However, there are more similarities than differences between "true" prions and self‐aggregating proteins involved in the pathogenesis of AD and other neurodegenerative diseases. Expanding the prion concept to include a larger group of "potential club members" appears to be in the mind of many researchers in the field. Future work building on this and other studies will determine whether human tau will be accepted in the exclusive club of prions or a novel club will be founded to include proteinaceous nucleating particles such as tau.
